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Chemical Reaction Mechanism Sensitivity Analysis and Simplification of
Blast Furnace Gas in Elevated Pressure Environment

YANG Zhao, LI Xiangsheng

(Institute of Turbomachinery, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To solve the lack of reduced BFG (blast furnace gas) mechanism under elevated
pressure in numerical simulation, the sensitivity of every elementary reaction to combustion rate
is analyzed by the one dimensional laminar premixed reactor model. The steps with higher
sensitivities are selected and the chemical kinetic parameters are revised. The detailed mechanism
is then simplified to an 18-step skeletal mechanism which is specified to a 0. 1-3 MPa combustion
environment. The reduced 18-step mechanism is validated by computations of laminar flame
speeds, ignition delay times and species concentration, and by comparisons with available
experimental data and computational results from GRI3. 0 mechanism and Davis mechanism. The
result calculated by 18-step mechanism well coincides with the experimental data. The reduced
mechanism is especially beneficial to combustion research of low calorific value fuels (like BFG)
under high pressure.
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